Application of fluorescence resonance energy transfer to examine EnvZ/OmpR interactions.
The EnvZ/OmpR two-component regulatory system is best known for regulating the porin genes ompF and ompC in response to changes in the osmolarity of the growth medium. In response to an unknown signal, EnvZ is autophosphorylated by ATP on a histidine residue. The phosphoryl group is subsequently transferred to a conserved aspartate residue on OmpR. Phosphorylation of OmpR increases its affinity for the regulatory regions of the porin genes, altering their expression. Phosphorylation also alters the interaction with EnvZ and OmpR. In order to study the interactions of EnvZ and OmpR, we employed a full-length EnvZ construct fused to the green fluorescent protein (GFP) that was overexpressed and targeted to the inner membrane. Spheroplasts were prepared and lysed in microtiter plates containing purified, fluorescent-labeled OmpR protein. Fluorescence resonance energy transfer (FRET) from the GFP donor to fluorescein- or rhodamine-conjugated OmpR acceptor occurred, indicating that the two proteins interact. We then used FRET to further characterize the effect of phosphorylation on the interaction parameters. Results indicate that the full-length EnvZ behaves similarly to the isolated cytoplasmic domain EnvZc alone. Furthermore, the phospho-OmpR protein has a reduced affinity for the EnvZ kinase. This chapter describes general considerations regarding such experiments and provides detailed protocols for quantitatively measuring them.